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Conventions, Abbreviations and Acronyms

This hardware manual describes the PB-00601-xxx Singe Board Computer (SBC) in the
following referred to as phyBOARD-Subra-iMX 6. The manual specifies the
phyBOARD-Subra-1.MX 6's design and function. Precise specifications for the Freescale
Semiconductor 1.MX 6 microcontrollers can be found in the Freescale Semiconductor
1.MX 6 Data Sheet and Technical Reference Manual.

Conventions
Technical conventions used in this manual are as follows:

Signals that are preceded by an "n", "/", or “#”character (e.g.: nRD, /RD, or #RD), or
that have a dash on top of the signal name (e.g.: RD) are designated as active low
signals. That is, their active state is when they are driven low, or are driving low.

A "0" indicates a logic zero or low-level signal, while a "1" represents a logic one or
high-level signal.

The hex-numbers given for addresses of I’C devices always represent the 7 MSB of
the address byte. The correct value of the LSB which depends on the desired
command (read (1), or write (0)) must be added to get the complete address byte. E.g.
given address in this manual 0x41 => complete address byte = 0x83 to read from the
device and 0x82 to write to the device.

Typographical conventions used in this manual are as follows:

Tables which describe jumper settings show the default position in bold, blue text.
Text in blue italic indicates a hyperlink within, or external to the document. Click
these links to quickly jump to the applicable URL, part, chapter, table, or figure.

Text in italic is used for file and directory names, program and command names,
command-line options, menu items, URLs, and other terms that correspond the terms
on your desktop.

Text in bold is used in examples to show commands or other text that should be
typed literally by the user.

Abbreviations and Acronyms
Many acronyms and abbreviations are used throughout this manual. Use the table below
to navigate unfamiliar terms used in this document.

vi
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Conventions, Abbreviations and Acronyms

Abbreviation | Definition

A/V Audio/Video

BSP Board Support Package (Software delivered with the Development
Kit including an operating system (Windows, or Linux) preinstalled
on the module and Development Tools).

CB Carrier Board; used in reference to the phyBOARD-Subra

DFF D flip-flop.

DSC Direct Solder Connect

EMB External memory bus.

EMI Electromagnetic Interference.

GPI General purpose input.

GPIO General purpose input and output.

GPO General purpose output.

IRAM Internal RAM; the internal static RAM on the Freescale 1.MX 6
microcontroller.

J Solder jumper; these types of jumpers require solder equipment to
remove and place.

JP Solderless jumper; these types of jumpers can be removed and placed
by hand with no special tools.

NC Not Connected

PCB Printed circuit board.

PDI PHYTEC Display Interface; defined to connect PHYTEC display
adapter boards, or custom adapters

PEB PHYTEC Extension Board

PMIC Power management IC

PoE Power over Ethernet

PoP Package on Package

POR Power-on reset

RTC Real-time clock.

SBC Single Board Computer; used in reference to the PB-00601-xxx
/phyBOARD-Subra-i.MX 6 module

SMT Surface mount technology.

SOM System on Module; used in reference to the PFL-A-02
/phyFLEX"-i.MX 6 module

Sx User button Sx (e.g. S1, S2) used in reference to the available user
buttons, or DIP-Switches on the CB.

Sx y Switch y of DIP-Switch Sx; used in reference to the DIP-Switch on
the carrier board.

VSTBY SOM standby voltage input

Table 1: Abbreviations and Acronyms used in this Manual
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At this icon you might leave the path of this Application Guide.

This is a warning. It helps you to avoid annoying problems.

You can find useful supplementary information about the topic.

At the beginning of each chapter you can find information about the
time required to read the following chapter.

You have successfully completed an important part of this Application|
Guide.

You can find information to solve problems.

Note: The BSP delivered with the phyBOARD-Subra-i.MX 6 usually includes drivers
and/or software for controlling all components such as interfaces, memory, etc.
Therefore programming close to hardware at register level is not necessary in most cases.
For this reason, this manual contains no detailed description of the controller's registers.
Please refer to the 1.MX 6 Datasheet/Technical Reference Manual, if such information is
needed to connect customer designed applications.

Viil © PHYTEC Messtechnik GmbH 2014 L-794¢ 0



Preface

Preface

As a member of PHYTEC's new phyBOARD® product family the
phyBOARD-Subra-1.MX 6 is one of a series of PHYTEC System on Modules (SBCs)
that offers various functions and configurations. PHYTEC supports a variety of 8-/16-
and 32-bit controllers in two ways:

(1) as the basis for Rapid Development Kits which serve as a reference and evaluation
platform

(2) as insert-ready, fully functional phyBOARD® OEM modules, which can be
embedded directly into the user’s peripheral hardware design.

Implementation of an OEM-able SBC subassembly as the "core" of your embedded
design allows you to focus on hardware peripherals and firmware without expending
resources to "re-invent" microcontroller circuitry. Furthermore, much of the value of the
phyBOARD® SBC lies in its layout and test.

PHYTEC's new phyBOARD® product family consists of a series of extremely compact
embedded control engines featuring various processing performance classes.

Production-ready Board Support Packages (BSPs) and Design Services for our hardware
will further reduce your development time and risk and allow you to focus on your
product expertise. Take advantage of PHYTEC products to shorten time-to-market,
reduce development costs, and avoid substantial design issues and risks. With this new
innovative full system solution you will be able to bring your new ideas to market in the
most timely and cost-efficient manner.

For more information go to:

http://www.phytec.de/de/leistungen/entwicklungsunterstuetzung.html or
www.phytec.eu/europe/oem-integration/evaluation-start-up.html

© PHYTEC Messtechnik GmbH 2014  L-794¢ 0 1X
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Ordering Information

Ordering numbers:
phyBOARD-Subra-1.MX 6 Development Kit: KPB-00601-xxx
phyBOARD-Subra-1.MX 6 SBC: PB-00601-xxx

In order to receive product specific information on changes and updates in the best way
also in the future, we recommend to register at

http://www.phytec.de/de/support/registrierung.html or
http://www.phytec.eu/europe/support/registration.html

For technical support and additional information concerning your product, please visit
the support section of our web site which provides product specific information, such as
errata sheets, application notes, FAQs, etc.

http://www.phytec.de/de/support/fag/fag-phyBOARD-Subra-i.MX6.html or
http://www .phytec.eu/europe/support/faq/ fag-phyBOARD-Subra-1.MX6.html

Declaration of Electro Magnetic Conformity of the PHYTEC
phyBOARD-Subra-i.MX 6

PHYTEC Single Board Computers (henceforth products) are designed for installation in
electrical appliances or as dedicated Evaluation Boards (i.e.: for use as a test and
prototype platform for hardware/software development) in laboratory environments.

Caution:

PHYTEC products lacking protective enclosures are subject to damage by ESD and,
hence, may only be unpacked, handled or operated in environments in which sufficient
precautionary measures have been taken in respect to ESD-dangers. It is also necessary
that only appropriately trained personnel (such as electricians, technicians and engineers)
handle and/or operate these products. Moreover, PHYTEC products should not be
operated without protection circuitry if connections to the product's pin header rows are
longer than 3 m.

PHYTEC products fulfill the norms of the European Union’s Directive for Electro
Magnetic Conformity only in accordance to the descriptions and rules of usage indicated
in this hardware manual (particularly in respect to the pin header row connectors, power
connector and serial interface to a host-PC).

Implementation of PHYTEC products into target devices, as well as user modifications
and extensions of PHYTEC products, is subject to renewed establishment of conformity
to, and certification of, Electro Magnetic Directives. Users should ensure conformance
following any modifications to the products as well as implementation of the products
into target systems.

X © PHYTEC Messtechnik GmbH 2014  L-794e 0
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Preface

Product Change Management and information in this manual on parts populated
on the SOM / SBC

When buying a PHYTEC SOM / SBC, you will, in addition to our HW and SW
offerings, receive a free obsolescence maintenance service for the HW we provide.

Our PCM (Product Change Management) Team of developers, is continuously
processing, all incoming PCN's (Product Change Notifications) from vendors and
distributors concerning parts which are being used in our products.

Possible impacts to the functionality of our products, due to changes of functionality or
obsolesce of a certain part, are being evaluated in order to take the right masseurs in
purchasing or within our HW/SW design.

Our general philosophy here is: We never discontinue a product as long as there is
demand for it.

Therefore we have established a set of methods to fulfill our philosophy:
Avoiding strategies

e Avoid changes by evaluating long-livety of parts during design in phase.
e Ensure availability of equivalent second source parts.
e Stay in close contact with part vendors to be aware of roadmap strategies.

Change management in case of functional changes

e Avoid impacts on product functionality by choosing equivalent replacement parts.
e Avoid impacts on product functionality by compensating changes through HW
redesign or backward compatible SW maintenance.

e Provide early change notifications concerning functional relevant changes of our
products.

Change management in rare event of an obsolete and non replaceable part

e Ensure long term availability by stocking parts through last time buy management
according to product forecasts.
e Offer long term frame contract to customers.

Therefore we refrain from providing detailed part specific information within this
manual, which can be subject to continuous changes, due to part maintenance for
our products.

In order to receive reliable, up to date and detailed information concerning parts
used for our product, please contact our support team through the contact
information given within this manual.
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Introduction

1.1 Hardware Overview

The phyBOARD-Subra for phyFLEX-iMX 6 is a low-cost, feature-rich software
development platform supporting the Freescale Semiconductor i.MX 6 microcontroller.
Moreover, due to the numerous standard interfaces the phyBOARD-Subra-1.MX 6 can
serve as bedrock for your application. At the core of the phyBOARD-Subra is the
PFL-A-02 /phyFLEX®-i.MX 6 System On Module (SOM) containing the processor,
DRAM, NAND Flash, power regulation, supervision, transceivers, and other core
functions required to support the i.MX 6 processor. Surrounding the SOM is the
PB-00601-xxx/phyBOARD-Subra carrier board, adding power input, buttons,
connectors, signal breakout, and Ethernet connectivity amongst other things.

1.1.1  Features of the phyBOARD-Subra-i.MX 6

The phyBOARD-Subra-i.MX 6 supports the following features :

PHYTEC’s phyFLEX-1.MX 6 Solo SOM
Dimensions 150 mm x 90 mm

Boot from NAND Flash, optional from MMC

Max. 1 GHz core clock frequency

Combicon connector for 12 V — 24 V power supply

RJ45 jack for 10/100/1000 Mbps Ethernet

Two USB Host interfaces brought out to USB2.0 Standard-A connectors

Micro-SD connector for Secure Digital / Multi Media Memory Card

CAN interface at 2x4 MicroClasp

Audiocodec with Stereo Line In, Line Out and Mic In at 2x5 MicroClasp plus mono
speaker at 2-pole Molex Spox

RS-232 transceiver supporting UARTO with data rates of up to 1 Mbps at 2x4
MicroClasp (same connector as for CAN)

Buttons for Reset and Wakeup

HDMI and display connectors

Two camera interfaces at Hirose connectors

Expansion connector for UART1, SD/MMC, SPI0 and 12C0.

Four GPIOs available at 2x4 MicroClasp (default wiring: 2x input, 2x output)

Backup battery supply for RTC with Goldcap (lasts approx. 7 days)Audiocodec with
Stereo Line In and Line Out (3%2 pin header 2.54 mm) and mono speaker (2-pole
Molex)
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Block Diagram
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Figure I:

Block Diagram of the phyBOARD-Subra-i. MX 6
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1.1.3  View of the phyBOARD-Subra-i.MX 6

Expansion Con.

serial (TTL level), I°C, SPI, SD ) JTAG
Exparfsion B :
D13 VCCs5V
micro SD

sDo D14 VCC3V3

pDe  USBO

VBUS
3 Boot Select

Reset S0 - : D7 USB1

m N A Ty < i Fras = VBUS

Eiii

= E X52 |

HDMI/DVI Ethernet  UARTO/ Camera_0 Line infout Dig. 1/0 USB Host Power
ETHO CAN phyCAM-S+ Micro 24V/[1A

Headphone Speaker

Figure 2:  View of the phyBOARD-Subra-i.MX 6 (top view)

Camera_1
phyCAM-S+

Resistive
Touch

PHYTEC Display Interface
<
a

(PDI)

LCD Connector Cap. Touch Backlight Cap. Touch
LVDS (Custom Displ.) UsB PolyTouch™ (Custom Displ.) Ir'c

Figure 3:  View of the phyBOARD-Subra-i.MX 6 (bottom view)
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1.2 Software Overview
1.2.1  Ubuntu

Ubuntu - which you can find on the phyBOARD-Subra-i.MX 6 Kit-DVD - is a free and
open source operating system based on Debian Linux. Basically it is designed for
desktop use. Web statistics suggest that Ubuntu is one of the most popular operating
systems in the Linux desktop environment.

The Ubuntu release which we deliver is 72.04.3 and was released on 15. February 2013.
Ubuntu 12.04 code name "Precise Pangolin" is designated as a Long Term Support
(LTS) release and the first stable release was on 26 April 2012. LTS means that it will be
supported and updated for five years.

Our Ubuntu version comes with Unity as desktop environment, dpkg as package
management system, the update method is based on APT (Advanced Packaging Tool)
and the user space uses GNU.

1.2.2  Eclipse

The Eclipse platform is a powerful integrated development environment (IDE). Eclipse is
only a framework for developer tools instead it uses external plug-ins. The pre-installed
Eclipse version on our Ubuntu LiveDVD supports C/C++ and Qt directly. This
Application Guide shows you how to make use of the CDT, a set of plug-ins for C/C++
development in conjunction with the GCC C/C++ tool chain.

The CDT (C/C++ Development Tooling) is an open source project (licensed under the
Common Public License) implemented purely in Java as a set of plug-ins for the Eclipse
SDK platform. These plug-ins add a C/C++ perspective to the Eclipse Workbench that
can now support C/C++ development with a number of views and wizards, along with
advanced editing and debugging support.

Due to its complexity, the CDT is broken down into several components, which take the
form of separate plug-ins. Each component operates as an autonomous project, with its
own set of committers, bug categories, and mailing lists. However, all plug-ins are
required for the CDT to work properly. Here is a list of the plug-ins/components:

e Primary CDT plug-in is the “framework” for the CDT plug-ins.
e CDT Feature Eclipse is the CDT Feature Component.

e CDT Core provides Core Model, CDOM, and Core Components.
e CDT Ul is the Core Ul, views, editors, and wizards.

e CDT Launch provides the launch mechanism for external tools such as the compiler
and debugger.
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e CDT Debug Core provides debugging functions.

e CDT Debug Ul provides the user interface for the CDT debugging editors, views,
and wizards.

e CDT Debug Ml is the application connector for MI-compatible debuggers.

1.2.3  The GNU Cross Development Tool Chain

Cross development in general refers to the overall software development process that
produces a single application or a complete system running on a platform that is different
from the development platform. This is an important concept when the target system
doesn’t have a native set of compilation tools, or when the host system is faster and has
greater resources.

The platform where the actual development takes place is called the host platform. The
platform where the final application is tested and run is called the target platform. In this
Quick Start we are using an x86-based Linux as the host platform. As the target platform
we are using the ARM®Cortex™-A8 architecture on the phyBOARD-Subra-i.MX 6
SBC.

Building a program for a CPU architecture different from the one used on the machine
where the compilation is done is accomplished using a cross compiler tool chain and
cross-compiled libraries. In this Application Guide we are using the GNU C/C++ cross
development tool chain.
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2 Application Programming

During this chapter you will learn how to build your own C/C++ and Qt applications
for the target with the help of Eclipse.

We establish that you have first played through our Quickstart Guide.

As all changes on the example projects will be lost if you proceed using
: the live environment we recommend to install our modified Ubuntu
ﬁ% LiveDVD. If you only want to make your own fast experience with our
phyBOARD-Subra-i.MX 6-Kit you can go on with section 2.2

“Working with Eclipse”.

To ensure successful introduction to the development with the
phyBOARD-Subra-1.MX 6 we strongly recommend continuing with the
modified Ubuntu, either in a live environment, or completely installed
ﬂ on your PC as described in the next section.

Nontheless; if you want to use your already existing environment we
explain how to modify your system to get the same experience like our
LiveDVD in the System Guide in section “Setup your own host PC”.

2.1 Installing our modified Ubuntu LiveDVD

As described above, this step is not needed to successfully finish this chapter but for
more in-depth development it is better to install our LiveDVD on your computer or into
a virtual machine.

If another operating system is installed on your computer, you should first make a
backup of your important files. Before we can start, make sure that your computer is set
to boot from DVD before it boots from a hard disk drive.

= Insert the Linux-phyBOARD-Subra-i.MX 6-Kit-DVD into your DVD drive.

= Start or restart your computer. Your system finds a bootable DVD and starts from it.
After a while a language screen appears.
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% B3 1y @) &

2 Install

Welcome

Asturianu

Bahasa Indonesia
Bosanski

Catala

Ceitina

Dansk

Deutsch

Eesti

Espariol Try PHYLiveDVD | |Install PHYLiveDVD|

[}
Esperanto
Euskara

. You can try PHYLiveDVD without making any changes to your computer,
Francais directly from this CD.
Gaeilge
Galego
Hrvatski

Or if you're ready, you caninstall PHYLiveDVD alongside (or instead of) your
current operating system. This shouldn't take too long.

islenska
Ikalizna You may wish to read the release notes.

= Select your desired language and click Install PHYLiveDVD

» The Preparing to install PHYLiveDVD window appears. From Ubuntu it is adviced
that you select "Download updates while installing" and "Install this third-party
software" now. Click on Continue.

= The Installation type window appears. You now have different options how to
install Ubuntu. Depending on your system you have a number of possibilities that are
shown in the dialog. After you have selected one click on Continue.

» The Install PHYLiveDVD... window appears. After you have checked the settings
you can click on Install now.

= While the installation is started Ubuntu asks for your location, keyboard layout and
login and password details. Please insert this information and wait until the
installation is finished.

= Finally you must restart your system after the installation is finished.

= After that the system boots up and you can log into Ubuntu. Please configure your
network connection now. How to do that is shown in the Quickstart Guide.
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2.2 Working with Eclipse

Now we start developing our own applications with the help of Eclipse. First we take a
look on the C programming language before we go on with programming a QT project.
At the end of this chapter we explain how to execute your written programs
automatically when booting the target.

2.2.1  Programming in the C/C++ perspective
We are starting with the C/C++ workbench. Therefore you will import an existing
Eclipse project into your workspace. The imported example project will be compiled

with the cross compiler. After compiling the project, you will copy and execute the
newly created program on the target.

2.2.1.1 Work with the demo project

= Click the Eclipse icon to start the application. You can find this icon on your desktop.

Eclipse

= Confirm the workspace directory with OK
If you have installed our LiveDVD the workspace directory depends on your created
username.

™ Workspace Launcl‘k‘;r

Select a workspace

Eclipse Platform stores your projects in a folder called a workspace.
Choose a workspace folder to use for this session.

Workspace: |/ A e | Browse..

[] Use this as the default and do not ask again

Cancel . OK

8 © PHYTEC Messtechnik GmbH 2014 L-794¢ 0
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Now you can see the Eclipse workbench.

C/C++ - Eclipse Platform

File Edit Source Refactor Navigate Search Run Project Window Help
ik v & by @~ |t Qv Qv | @ v | B |Ric/c+| ?
s
[ Project 22 » Hotcs+ | =0 SOlgEo % W\ 2 =0
5 & | |An outline is not available.
[£l Problems | & Tasks | Bl Console 52 . = Properties Eixia T

| INo consoles ﬁo display at this time.

First we will import an existing project.
= Select File » Import from the menu bar

= Select Existing Projects into Workspace and click Next

Select \

-
Create new projects from an archive file or directory. H

Selectanimport source:

¥ (= General
. Archive File
3, File system
EL preferences
¥ = CfC++

-
[ - — - &

@

o
[+1)
(]

Next > | Cancel Finish
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= Select Browse

Import Projects . .
Select a directory to search for existing Eclipse projects. @J
@® Select rootdirectory: . Browse... .
) Select archive file: Browse
Projects:

| SelectAll |
|_ Deselect All |

Refresh |

[7] Copy projecks into workspace
Working sets

[] Add project to working sets

@ | < Back | Next > Cancel | Finish

= Double-click the HelloWorld directory under /home/phylivedvd/workspace/
= Click OK

Ijli B & phylivedvd I workspace i| HelluWurld! |Create anldrerI

Places Name v | Size Modified

Q search sl Debug | . Yesterday at 16:53
& Recently Used

& phylivedvd

K Desktop

L File system

U WINXPSP3

L speicher

L1 52 GBFilesys...

Al 195 £ B Eilacu

Ly

Select root directory of the projects to import

| Cancel oK J
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= Select Finish to import the project

e

Import k
Import Projects E_f
Select a directory to search for existing Eclipse projects. 4

@® Selectrootdirectory: |/home/phylivedvd/workspace| | Browse...

) Select archive file: Browse

Projects:

& Helloworld l[,."h0mE,f'ph}rlivedvdfworkspacefHelch{I select All

| Deselect All |
Refresh
| Copy projects into workspace
Working sets
| Add project to working sets
@:‘.l . < Back . Next > . Cancel . Finish

= Double-click the HelloWorld.c tile on the left side in the project workspace to open
it.

= Select Project W Build Project

The HelloWorld program will be compiled and the HelloWorld executable is built for
the target. Then the HelloWorld file is copied to the target using secure copy. After the
file has been copied to the target, the program is executed on the target using SSH.
Because this is our first SSH connection we must accept the fingerprint with yes.
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You will see the following content in the Console window:

Bty o) 10:31AM R livedvd i

File Edit Source Refactor Navigate Search Run Project Window Help

Fiv @ B | @ & E-or [RBr [$-0VQr | ® 9 |[4E @ B MQtce  *
| .{}i" éiv
|5 Project & . Kl qtc++ | = O/ [d Helloworld.c 5 SO0 R\ 2 =5
' : il POUNUE IO, Tt JT TTaNR LI SITeer, TITOT TTouT, 00 - - Il
B ¥ * MA 82110-1301, USA. B W ¥ o % 7
v ./ | = stdio.h '
> #F Binaries e main(void) : int
» il Includes #include =stdio.h>

» = Debug
» [ Helloworld.c

printf("wWelcome to the World oF PHYTEC!\n");
return 0;

sl AD DB J e

‘ Jﬁ_ Problems i—‘. Tasks | Bl Console 2 = Properties | =g|
|CDT Build Console [Helloworld] g % |€=&>| CHGE B = Bv civ

e s e S T e e 134

|MF"HelloWorld.d" -MT"HelloWorld.d" -o "HelloWorld.o" "../Helloworld.c" =

|Finished building: ../HelloWorld.c

Building target: HelloWorld

Invoking: GCC C Linker

|arm-cortexad-linux-gnueabi-gcc -o "HelloWorld" ./HelloWorld.o
Finished building target: HelloWorld

|make --no-print-directory post-build

'scp ./HelloWorld root@192.168.3.11:/home/. ;ssh root@192.168.3.11 ./HelloWorld
|Warning: Permanently added '192.168.3.11' (RSA) to the list of known hosts.
|Welcome to the World of PHYTEC!

LITHRGH

#++% Build Finished ####

| o*® Writable Smark Insert 25:32

You have successfully passed the first steps with the Eclipse IDE. You
are now able to import existing projects into the Eclipse workspace. You
can compile an existing project and execute the program on the target.
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2.2.1.2 Creating a New Project

In this section you will learn how to create a new project with Eclipse and how to
configure the project for use with the GNU C/C++ cross development toolchain.

= Open Eclipse if it isn't already opened
= Select File » New P Project from the menu bar.

A new dialog opens
= Select C Project under C/C++ and click Next

‘ New Proje*:t

Select a wizard —

Create a new C project |

Wizards:

W JdVd FTUJELL TTUTIT CAISLITNTY ATIL DU T e
% Plug-in Project
P = General
¥ = CfCH+
C++ Project

Makefile Project with Existing Code
B CWS

@ < Back MNext > | Cancel | Finisl
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= Enter the project name myHelloWorld and click Next

C Project S

C Project

—

—y

Create C project of selected type

Project name: | myHelloworld| l

[& Use default location

LOocation Browse...

Project type: Toolchains:
¥ = Executable ~ Linux GCC
® Empty Project
® Hello world ANSI C Project
b = Shared Library
® (= Static Library

1 F

[ show project types and toolchains only if they are supported on the p

@ I < Back “ Next> | [ Cancel ]

= Click Finish

Select Configurations p—

Select platforms and configurations you wish to deploy on [

Project type:  Executable
Toolchains: Linux GCC
Configurations:

& % Debug
& &% Release

|

Use "Advanced settings" button to edit project's properties.

Additional configurations can be added after project creation.
Use "Manage configurations” buttons either on toolbar or on property pages.

N

@ ﬂl Next = | i I . : _

14 © PHYTEC Messtechnik GmbH 2014  L-794¢ 0
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You will see the C/C++ IDE with the myHelloWorld project.

= Double-Click the HelloWorld project which we have worked with previously

o C/C++ - Eclipse Platform 3
File Edit Source Refactor Navigate Search Run Project Window Help
Civ @ | Ev 6y v @v | Qv B [ v Ov Qv | ® v B | Eic/cas]
[
r[':nPn:ljl';M:I:El’é E]th++- =8 SOlEoRr \ 2 =8

||An outline is not available.

El Problems | & Tasks | B Console &2 . E Properties & w |Z::>| R & o BEv[Civy T 0
|coT Build Console [myHelloworld]

###* Build of configuration Debug for project myHelloWorld ##*##

Nothing to build for project myHelloWorld

o = myHelloworld

= Right-click on HelloWorld.c in the HelloWorld project
= Select Copy

' Project Explorer &2~ = O

5% ¥

— == HelloWorld
+ # Binaries
+ il Includes
+ = Debug
+ [ HelloWorld.c
= Helloworld
- == myHelloworld
+ gp Includes

Select the myHelloWorld project

Right-click the myHelloWorld project

Select Paste

Double-click on HelloWorld.c in the myHelloWorld project
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If Build Automatically from the Project menu is selected, the HelloWorld application
will now be compiled and created with the standard GCC C/C++ compiler suitable for
your host machine. You will find the executable file, which can only run on your host
system, in the workspace/myHelloWorld/Debug directory.

To compile your project for the phyBOARD-Subra-i.MX6 instead, you will have to use
the GNU C/C++ cross compiler.

= Right-click the myHelloWorld project and choose Properties

The Properties dialog appears.
= Select Settings under C/C++ Build
= Enter arm-cortexa9-linux-gnueabi-gcc into the Command input field

@ @ Properties for myHelloworld

= Settings

-
* Resource
Builders Configuration: | Debug [ Active ] Slim
¥ C/C++ Build
Build Variabl
Discovery Of ¥ Tool Settings | # Build Steps Build Artifact | @ Binary Parsers | @ Error Parsers

Environment

— GCCCCampﬂEr ! command: arm-cortexa8-linux-gnueabihf-gcc

©gging ) :

S (£ Preprocessor All options: -00-g3 -Wall ¢ -Fmessage-length=0
g (2 symbols

Tool Chain Ec

» C/C++ General
Projeck Refere
Run/Debug Sel

22 Includes
2 Optimization
2 Debugging
@2 warnings
2 Miscellaneous
¥ B GCC CLinker
2 General
@2 Libraries
& Miscellaneous
2 shared Library Settings

Expert sektings:

Command

line pattern: ${COMMAND} ${FLAGS} ${OUTPUT_FLAG} ${c

@ [_ oK - | Cancel
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Select GCC C Linker

= Enter arm-cortexa9-linux-gnueabi-gcc into the Command input field

(j Settings

w
P Resource
Builders Configuration: | Debug [ Active] > |M
¥ C/C++ Build
Build variabl

Discovery Of ®Tool Settings | #Build Steps | “"Build Artifact | [@Binary Parsers | @ Error Parsers
Environment

: ¥ & GCC C Compiler Command: |arm-cortexas-linux-gnueabihf-gcc
Logg?mg 2 Preprocessor All options:
aethings & symbols

Tool Chain E¢ & Includes

3
Gzt Gaemt @2 Optimization

Project Refere (2 Debugging
Run/Debug Sel

& warnings Expert settings:

Command
line pattern:

& Miscellaneous

S{COM MAND} _S__{_FLAGS] S_{_QUTPUT__FLAG} S[C

i GCC C Linker
2 General

@2 Libraries

& Miscellaneous

(2 Shared Library Settings

-

@ l oK. J | Cancel |

= Select GCC Assembler

* In the Command input field, change the default ..as to arm-cortexa9-linux-
gnueabi-as

Properties for myHelloworld

| Settings

-
» Resource
Builders
¥ C/C++ Build
Build Variabl ¥ & GCC C Ccompiler Command: 'arm—cortexa&—linux—gnuea.ﬁ-ih.l;—as
Discovery Of (2 Preprocessor
Environment 22 symbols
Logging 2 Includes
settings (2 Optimization
Tool Chain Et 22 Debugging
» C/C++ General 2 warnings
Projeck Refere & Miscellaneous
Run/Debug Sel ¥ & GCCCLinker
# General
(& Libraries
(2 Miscellaneous
(2 shared Library Settings

¥ Tool Settings | # Build Steps | ®Build Artifact | @iBinary Parsers | @ Error Parsers

All options:

Experkt settings:

Command

line pattern: | _S{COMMAND_} sl_[FLAGS}_?_{E_)UTPUT__FLAG]E{&?

5% GCC Assembler
2 General

@ [ oK J l cancel |
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= Click Apply
= Select the Build Steps tab

= Enter the following command in the Post-build steps Command input field:
scp ./myHelloWorld root@192.168.3.11:/home/. ;ssh root@192.168.3.11 ./

myHellowWorld
o Properties fo ' myHelloworld A
= Settings G -
» Resource : ~
Builders ®:Tool Settings | #Build Steps Build Artifact | [@Binary Parsers | @ Error Parsers
¥ C/C++Build Pre-build steps
Build Variables Command:
Discovery Option
R Description:
Logging
Settings
Tool Chain Editor > Post-build steps
* Cf/C++ General Command:
Project References scp ./myHelloworld rook@192.168.3.11:/home/. ;ssh root@192.168.3.11 ./myHelloworld
Run/Debug Settings —
Description:
13
® : Cancel . 0K

Be sure to enter the semicolon before the ssh command.
Ensure that the file myHelloWorld on the target will have execution
rights, because otherwise ssh will fail.

= Click Apply
= Click OK

= Select Project » Clean from the menu bar
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Clean will discard all build problems and built stalf?. The
projects will be rebuilt from scratch.

@ Clean all projects Clean projects selected below

* Confirm with OK

The project will be rebuilt.

= Select the Console tab

If no errors occur while building the project, you will see the following output:

(2 Problems | ¥ Tasks | & Console 2 “._E Properties $ & |& GFRE B o By riy =0
CDT Build Console [myHelloworld]

###% Build of configuration Debug for project myHelloWorld ####

make all

Building file: ../myHelloWorld.c

Invoking: GCC C Compiler

arm-cortexad-linux-gnueabihf-gcc -00 -g3 -wWall -c -fmessage-length=0 -MMD -MP -
MF"myHelloworld.d" -MT"myHellowWorld.d" -o "myHellowWorld.o" "../myHellowWorld.c"
Finished building: ../myHelloWorld.c

Building target: myHelloWorld

Invoking: GCC C Linker

arm-cortexa8-linux-gnueabihf-gcc -o "myHellowWorld" ./myHelloWorld.o
Finished building target: myHellowWorld

make --no-print-directory post-build

scp ./myHelloWorld root@192.168.3.11:/home/. ;ssh root@l192.168.3.11 ./myHellowWorld
Welcome to the World of PHYTEC!

##2% Build Finished ###=#

You have successfully created your first own project with the Eclipse
IDE. You have configured the project to create an application for your
target platform.
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2.2.1.3 Modifying the Demo Application

Now we will extend the myHelloWorld application. The extended myHelloWorld
application will write an output to the first serial interface as well as to the standard
output.

In

Open Eclipse if it is not opened yet
Double-click HelloWorld.c in the myHelloWorld project

First include the following two additional header files:
#include <unistd.h>
#include <fcntl.h>

Then add the function write_tty(), which writes n bytes to the first serial interface
(which, on the phyBOARD-Subra-i.MX 6, is connected to the system console
/dev/console):

void write_tty (char *buffer, int count) {

int out

out = open ("/dev/console”, O RDWR)

write(out, buffer, count)

close(out)

/

Enter the following two lines in the main() function to declare the buffer and call the
write_tty() function:
char buf [] = { "Welcome to the World of PHYTEC! (serial)\n" }

write_tty(buf, sizeof (buf) - 1);

the next screenshot you can see the complete program

20
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L] Helloworld.c 2 = O
!f.' -

#include =<unistd.h=
#include <fcntl.h>
#include <stdio.h>

/* write n bytes to the serial interface */
void write tty(char *buffer, int count)

{
int out; /* variable for file describtor */
out = open("/dev/console", O RDWR); /* open interface */
write(out, buffer, count); /* write n bytes */
close(out); /* close the serial interface */
}
int main(void)
{
char buf[] /* output variable *J

= { "Welcome to the World of PHYTEC! (serial)ywn" }:
write tty(buf, sizeof(buf) - 1); /* write buffer to tty */
printf("Welcome to the World of PHYTEC!\n");
/* write to stdout */

return @;

}

= Save your program after changing the code

The application will be compiled, built, copied to the target and executed.

= Click the Microcom icon on the desktop

Microcom

© PHYTEC Messtechnik GmbH 2014  L-794¢ 0 21



phyBOARD-Subra-i. MX 6 [PB-00601-xxx]

= [fyou are not logged in, enter root and press Enter
= Type ./myHelloWorld to start the application

= You will see the following output:
Welcome to the World of PHYTEC! (serial)
Welcome to the World of PHYTEC!

= Close Microcom

When you start the application via an SSH session, you only see one output line. When
you execute the program with Microcom, you see both output lines.

The first line is a direct output on the serial interface. You can not see

: this line in a SSH session, because you are connected over a TCP/IP
m connection to the target. With Microcom, however, you have direct
access to the serial interface, so you can also see the line that is written
to the serial console.

In this section you have changed an existing application. You also learned how to
access the serial interface. First you called the function open() on the device
/dev/console. The return value of this function was a file descriptor. With the file
descriptor you called the function write() to send n bytes to the device /dev/console.
After that, the file descriptor was closed with the function close().

This procedure is in principle quite typical for Linux, because Linux treats everything
like a file.
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2.2.1.4  Starting a Program out of Eclipse on the Target

After compiling a project in Eclipse, the program is copied to the target and directly
executed. A program can also be executed on the target without compiling a project. In
the following section you will learn how to start a program on the target as an external

tool.
= Select Run » External Tools W External Tools Configurations from the menu bar

- External Tools Configurations

Create, manage, and run configurations Q
Runa program i =rji
i B v Configure launch settings from this dialog:

d [ -Press theﬁNew' button to create a configuration of the selected type.
[Z| - Press the 'Duplicate’ button to copy the selected configuration.
# Ant Build
@ API Use Report & - Press the 'Delete’ button to remove the selected configuration.

»_ Program 3» - Press the 'Filter' button to configure filtering options.

@ New _configuratiol - Edit or view an existing configuration by selecting it.

Configure launch perspective settings from the 'Perspectives’ preference page.

Filter matched 4 of 4 iten

@ | Close | Run

= Under Program select New_configuration (1)
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= In the Name input field, enter: myHelloWorld Target
Create, manage, and run configurations Q .

Please specify the location of the external tool you would like b configure.

OB X B 3~ Name: | myHelloworld Target
_ : — nvironmenfg Egommoh-:
# AntBuild Location:
@ APl Use Report [|
¥ Q. Program : | Browse Workspace... | | Browse File System...| | Variables...
@, New_configuration
Working Directory:
| Browse Workspace... | | Browse File System... | | Variables...
Arguments:

| Variables... |

Note: Enclose an argument containing spaces using double-quotes (").

Apply || Revert |

Filter matched 4 of 4 item
Close

@

= Enter /usr/bin/ssh in the Location input field
= Enter root@192.168.3.11 ./myHelloWorld into the Arguments field

External Tools Configurations

Create, manage, and run configurations

Runa program
X B - Name: | myHelloworld Target
@ :EI Main o Refresh-: ) Build"f % Environmenig =| gommoh—:

s

&

% Ant Build ol -
@ API Use Report [usr/bin/ssh
¥ @ Program : | Browse Workspace... | | Browse File System...| | Variables...
& New_configuration
Working Directory:
| Browse Workspace... | | Browse File System... | | Variables...
ATYUITTETILS.
root@192.168.3.11 ./myHelloworld
| Variables... |

Note: Enclose an argument containing spaces using double-quotes (").

| Apply || Revert
Close [ | Run

Filcer matched 4 of 4 item|
@

= Select Apply
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= Select Run

If you want to execute the program the next time, you can use the Run External
Programs button from the menu bar.
€W

é You have successfully created your own Eclipse project and you learned

how to execute a program on the target.

2.2.2  Debugging an Example Project

In this chapter you will learn using the GNU debugger GDB on the host for remote
debugging in conjunction with the GDB server on the target. GDB is the symbolic
debugger of the GNU project and is arguably the most important debugging tool for any
Linux system.

First you will start the GDB server on the target. Then you will configure the Eclipse
platform and start the GNU debugger out of Eclipse using the Debug view.

The CDT extends the standard Eclipse Debug view with functions for debugging
C/C++ code. The Debug view allows you to manage the debugging and running of a
program in the workbench. Using the Debug view you will be able to set
breakpoints/watchpoints in the code and trace variables and registers. The Debug view
displays the stack frame for the threads of each target you are debugging. Each thread in
your program appears as a node in the tree, and the Debug view displays the process for
each target you are running.

The GDB client is running on the host and is used to control the GDB server on the
target, which in turn controls the application running on the target. GDB client and
GDB server can communicate over a TCP/IP network connection as well as via a serial
interface. In this Application Guide we will only describe debugging via TCP/IP.
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2.2.2.1 Starting the GDB server on the target

In this passage you will learn how to start the GDB server on the target. The GDB
server will be used to start and control the myHelloWorld program.

To debug a program with GDB, the program needs extended debugging symbols. These
have been already added while building the program.

Microcom

= Open Microcom
= Type root and press Enter

= Start the GDB server:
gdbserver 192.168.3.11:10000 myHelloworld

You have started the GDB server on the target. The GDB server is now waiting for
connections on TCP port 10000.

2.2.2.2 Configuring and starting the debugger in Eclipse

In this passage you will learn how to configure your project settings to use Eclipse
with the GNU debugger. After the configuration of your project settings, the GNU
debugger will start and connect to the GDB server on the target.

= Start Eclipse if the application is not started yet
= Right-click on the myHelloWorld project in the Navigator window
= Select Debug As W Debug Configurations

A dialog to create, manage and run applications appears.
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= Select myHelloWorld Debug under C/C++ Application (to expand it double click on
it)

Create, manage, and run configurations

@ Multiple launchers available - select one to continue

¥ ® 3o Name: [myHeIIoWorId ]
type filter text Main % Debugger| %~ Source| % Source| " Refresh| & Common| ™10

- [&] C/C++ Application Project:
[c] myHelloworld

[£] C/C++ Attach to Application [myHe"OWOﬂd ] _

[E] C/C++ Postmortem Debugger C/C++ Application:

) Java Applet [DebugfmyHelloWond l _ —
1 Java Application

Ju JUnit

= Launch Group

Z, Remote Java Application

[ )] [ 2

Filter matched 9 of 9 items

= Select the Debugger tab

Create, manage, and run configurations

@ Multiple launchers available - Select one... | Apply [ Revert

OB X B 3 Name: | myHelloworld Debug '
| || [ E Main|®- Arguments [ Environment (15 Debugger . %~ Source| < Refresh|
v [c] ¢/C++ Application Debugger%gdbsewer 5
&1 myHelloworld Debug
[€] ¢/C++ Attach to Applica|| & Stop onstartup at: |main || Advanced... |
[t] ¢/C++ Postmortem Deb DebligaerOpHons
[E] ¢/C++ Remote Applicat = — -
@ Edlipseapplication | Main | shared Libraries | Connection
®i Java Applet GDB debugger: |gdb | | Browse... |
31 Java Application
Ju JUnit GDB command file: |.gdbinit || Browse.. |
Jt Junit Plug-in Test (warning: Some commands in this file may interfere with the startup operation of
# Launch Group the debugger, for example "run".)
# 0sGi Framework GDB command set: [ Standard 5 ‘
Z, Remote Java Applicatio -
Protocol: mi 3 |
[1 Verbose console mode &
S " ysing Standard Create Process Launcher - Select other... | Apply | | Revert |
Filter matched 13 of 13 items

@ |  Close —ﬂ

© PHYTEC Messtechnik GmbH 2014  L-794¢ 0 27



phyBOARD-Subra-i. MX 6 [PB-00601-xxx]

= Select gdbserver Debugger from the Debugger drop-down box

Debug Cunfigurations

Create, manage, a

X B I~

(i

£
|}

LE]

v [&] ¢/c++ Application

Filcer matched 13 of 13 items

(5] myHelloworld Debug
[c] C/C++ Attach to Applical
[€] ¢/C++ Postmortem Debi
[£] ¢/C++ Remote Applicati
@ Eclipse Application
Java Applet
1 Java Application
Ju JUnik
Jt Junit Plug-in Test
& Launch Group
4 0sGi Framework
Remote Java Applicatiol

L3

©)

gd run configurations

aspe: |myHelloworld Debug

&2 Source| v Refresh| B Common

1 gdbserver -

& Stop onstartup at: |main Advanced...

|
Debugger Options

Main | Shared Libraries | Connection

| /opt/OSELAS.Toolchain-2011.1 1.1,."arm—corte>(

| Browse..

GDB debugger:

GDB command file: |

(warning: Some commands in this file may interfere the startup operation of the

debugger, For example "run".)

GDBcommand set: | Standard

Protocol:

Verbose console mo

e Process Launcher - Seleckt other... Revert

Apply ||

Close | I Debug

= Click the Browse button right beside the GDB debugger input field

A new dialog opens to choose the GDB executable.

Click on File System

Navigate to the directory /opt/OSELAS. Toolchain*/arm-cortexa9-linux-gnueabi/
gcc-4.6.2-glibe-2. 14. 1-binutils-2.21. 1a-kernel-2.6.39-sanitized/bin.

Select the file arm-cortexa9-linux-gnueabi-gdb.

Click OK

Keep the GDB command file field empty

28
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= Select the Connection tab and select TCP in the drop-down box

Debug Configurations

Create, manage, and run configurations

DR X B -

L

fi

Name: m},_rHelloWor_ld_Debug_

@[ B main ;li><1= Arguments ﬁ Environment (%% Debugger %~ Source-; S Refresh-; i

¥ [£] ¢/C++ Application ||| Debugger: | gdbserver =
&1 myHelloworld Debug
€] ¢/c++Attach to Applica| | [ Stop onstartup at: |main | Advanced... |

[E] ¢/C++ Postmortem Deb|
[€] ¢/Cc++ Remote Applicati|
& Eclipse Application

F4 Java Applet

Debugger Options

Main | Shared Libraries | Connection

Type: |TCP =
3 Java Application '
3 ik addresd |192.168.3.11| |
Jt Junit Plug-in Test 10000
# Launch Group
4 0SGi Framework
Z, Remote Java Applicatio| h

I. .
sing Standard Create Process Launcher - Select other... Apply [ | Revert

_ Filter matched 13 of 13 items|

, Close | [ Debug |

= Enter 192.168.3.11 (the target's IP address) in the Host name input field

The host's GDB will connect to this IP address to communicate with the target's GDB
server.

= Click Apply
= Click Debug

A new dialog appears

= «Select Yes to switch to the Debug perspective

This kind of launch is configured to open the Debug perspective when it
@ suspends.

This Debug perspective is designed to support application debugging. It
incorporates views for displaying the debug stack, variables and breakpoint
management.

Do you want to open this perspective now? h

Remember my decision

N [ v |
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The debug perspective opens and the debugger stops automatically at the first line. The
host's GDB is now connected to the GDB server on the target.

B fy ) 11:16AM R livedvd 1%

E“ File Edit Source Refactor MNavigate Search Run Project Window Help

e Blsorar oo | @ =5 [30ebug M.
%5 Debug = 5 (&= variables 32 . % Breakpoints;}.‘.‘}.‘u‘ RegistersiﬂModules' =B
I 2 2 oY £ B & i i
v I'L.:l.myHe.lloWorl:"i.De"bug .[E)’CHAppl.icat“ioﬁ.]. || Name .Vall.Je
¥ &2 gdbserver (2/18/14 11:16 AM) (Suspended) ||» = buf 0x7edc5c84

= ¥ o Thread [1] (Suspended: Breakpoint hit.)

E — = 1 main() Helloworld.c:37 0x00008458
s /opt/OSELAS.Toolchain-2011.11.1/arm-cortexas-linux-gnueabi/

v /opt/PHYTEC Tools/myHelloworld/Debug/myHelloworld (2/1€| 5

mpeeegesioricly = 8| 5 outline 2 . =0
VUL wpen MLy SUTSULS G sweng g 7 Uper Siee Taee - — |
write(out, buffer, count); /* write n bytes */ B R W o ¥ ¥
M close(out); /* close the serial interface ¥y I~ - |
o } U unistd.h
2 Fentlh
w int main(void) U stdio.h
char buf[] /* output variable *f e write_tty(char*, int) : void
= { "Welcome to the World of PHYTEC! (serial)\n" }; e main(void): int
“ write tty(buf, sizeof(buf) - 1); /* write buffer to tty */
printf("welcome to the World of PHYTEC!\n"};
/* write to stdout ol
return 0;
S 3 v
—— o N = ——— =
|l console 2 _»é.Tasks-E'._r Problems | @ Executables| @ Memory| ] B BB |& rl:?i'| = By iy =0

(R |myHelloworld Debug [C/C++ Application] /opt/PHYTEC_Tools/myHelloworld/Debug/myHelloworld (2/18/14 11:16 AM)

You have configured your project for remote debugging. You have started the GNU
debugger in Eclipse and connected the host's GDB with the target's GDB server. You
can now start to debug the project.
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2.2.2.3  Setting a Breakpoint

Now you will set a breakpoint in your program. The breakpoint will be set on the last
line of the function main(). If you resume the application, the debugger will stop on this
line.

= Select the last line in main()

= Right-click into the small grey border on the left-hand side and select
Toggle Breakpoint to set a new breakpoint

sl /homefubuntu/workspace/myHelloWorld/De

= Bl Bl o b8P el ol D o v & 1 a2 1

Add Bookmark...

Add Task...

v Show Quick Diff Shift+Ctrl+Q

Show Annotation
Show Line Numbers
Folding

Preferences...

El Console 33 . ¥ Tasks|[2i Problems | {3 Executz
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2.2.2.4  Stepping through and Watching Variable Contents

In this part you will step through the example project with the debugger. You will also
learn how to check the content of a variable.

= Expand buf'in the Variables window

i Registers | =i Modules | ®s Breakpoints | 9= Variables :3 =08
KB % & &

Name Value
—| (= puf 0xbedd3c47

9= buf[ 0] '@

4= buf[1] e

0= buf[2] loit

4= buff 3] -35

9= buf[4] -66

- buf 5] -16

9= buf[ 6] -124

4= buff 7] 0

9= buf[8] 0

= buf[ 9] 0

9= buf[10] 0

9= buf[11] 0 v

= (lick the Step Over button in the Debug window to step to the next line. You will see
the content of the buf variable in the Variables window

L
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= (Click on the variable buf

= Vari ® Break 'ﬁ} ;tw = Mudule} =0
_ i O

Name value =

9= buf[0] "W

6= buf[1] ‘e’

9= buf[2] T

9= buf[3] c' v

3= buf[4] o'

9= buf[5] 'm'

9= buf[6] 'e'

9= buf[7] "

)= buf[8] 't

69= buf[9] o'

3= buf[10] "

9= buf[11] "t

3= buf[12] "W

= buf[13] = -
"'ielcnme to the wWorld of PHYTEC! (serial)\n" i]
eT T

» The debugger stops in write_tty()
= Then click the button Step into to enter the function write_tty()

e

You will see the following variable window:

®s Breakpoints W‘u? Registers} =i Modules} = B
24 -gd-‘ ) ¥
+ o buffer | Oxbef9eca7
&4 count 48
(- out L0
a . T N .
b "
| v
4 { I :I B
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= Click on the variable buffer

You will probably see a different address on the buffer pointer. Remember what address
1s shown in your case; you will need this address later.

2.2.2.5 Stepping through and Changing Variable Contents

In this section you will change the value of a variable. At the end of this part you will
see the effect of this change.
= Select the count variable in the Variables window

= Right-click on count and select Change Value
= Change the value of count to 7 and click OK

Enter a new value for count:

7

@ ~ Cancel | OK

Open Microcom if the application is not already opened
Go back to Eclipse
Click the Step Overbutton two times

gt

Switch to Microcom

€ Microcom_ttyUSBO

root@phyBOARD-SUBRA-1iMX6:~ gdbserver 192.168.3.11:10000 myHelloWorld
Process myHelloWorld created; pid = 2591

Listening on port 10000
Remote debugging from host 192.168.3.10
Welcome

You will see the output Welcome in the Microcom window. This shows when changing
the counter variable's value to 7 only the first seven characters of the buffer are
displayed, instead of the whole sentence.
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2.2.2.6  Using the Memory Monitor

In the last section of this chapter you will use the memory monitor to control the
content at a memory address.

Select the Memory tab on the bottom of Eclipse window
Click Add Memory Monitor (+)

Enter the address of buffer and click OK. Remember that the variable's address might
be different on your system

Enter address or expression to monitor:

| Oxbef9ec47 | |

@ |aceneel ) Lok

Click on the Tab New Renderings

Bl Console | ¥ Tasks | 5. Problems |3 Executables | [} Memory 2

S 4% ¥ % |Ox7edc5c84:0x7EDC5CE4 <Hex> 2 < New Renderings...
* Ox7edc5c84 S Bt el g m—
7TEDC5CE0; eoeeeeeef =HLLLIaE] 6F6D6520; 746F2874

JEDC5C90; 68652057 6F726C64 206F6620; 50485954
JEDC5CAB; 45432120; 28736572, 69616C29; BAG00008
JEDC5CEO; ©00o0eoe; 6859C02A; 6030D12A; B©45EDCTVE
JEDC5CCH; B8loeeeo0; 4C840000; 00OO0EO0; 0OOOOEOO
JEDC5CDB; 54830000; 00000000; 0OOO0OEOO; 0OOOOEOO
JEDC5CED; ©010B82A; 00000000; BB5CDCVE! C458C02A

TCNCECO (sl afalalalalalal (sl afalalalalalal (sl afalalalalalal (sl afalalalalalal
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= Select ASCII and click Add Rendering(s)

El console (El Tasks (E._g Problems (ﬂ Executables (ﬂ Memory 5 = @ (&l Ep] @mvy -~ O
Monitors % X % |Ox7edc5cB4 <Hex> f# New Renderings...
% OxT7edc5c84 Memory Monitor: 0x7edc5c84 : 0Ox7TEDC5C84

Select rendering(s) to create:
Hex [Add Rendering(s) |

ASCII

Signed Integer
Unsigned Integer

Hex Integer

You can see the contents of the variable buffer at the address Oxbef9ec47 (or whatever
address is used on your system).

EConsole(@Tasks(gg Problems(ﬂ Executables(l] Memory 2 [ o |t GE|=| s ¥ T B
Monitors 4 ® % |Ox7edc5c84 <Hex> 'Ox7edc5c84 : 0X7TEDC5C84 <AS 32 <= New Renderings... |
% OxT7edc5caa Address @8 - 3 :4 -7 8 -B C-F
7EDC5C80. ERIETIETED: ome to t
JEDC5C98; he W orld of PHYT
TJEDCSCAB; EC! ser ial
‘ :
7EDCSCEO EZYA* [E3]eN* B30~
7EDC5CCO L. B3]
7EDC5CDO, TTEEIE
JENCSCFAL [FElEel * EEIEEIEEIES (i~ A A= =

= Now click the Resume button from the menu bar

0l 4

The debugger stops at the breakpoint in the last line of main().
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.| Helloworld.c &3 = O
LRV UL, F L LW s ] LIl o1 Ladk J.III‘
}
int main(void)
{
char buf[] /* output variable
= { "Welcome to the World of PHYTEC! (serial)\n" };
write tty(buf, sizeof(buf) - 1); /* write buffer to tty
printf("wWelcome to the World of PHYTEC!\n");
/#*¥ write to stdout
return 0;
} -

= (Click the Resume button to end the application

0l

You have successfully passed the debugging chapter. You are now able to
é configure and use Eclipse for remote debugging. You can step through a

project, watch and change the content of variables, and you can use the
memory monitor to view the content at a memory address.
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2.2.3  Programming in the Qt C++ perspective
In this section our attention goes to the Qt framework, which gives us tools to develop

graphical user interfaces. With the help of an example project we will give you a short
introduction of how to work with Qt.

2.2.3.1 Importing the demo application

= Click the Eclipse icon to start the application, if it is not already open. You can find

4

this icon on your desktop.

Eclipse

™ Workspace Launcl'*er

Select a workspace

Eclipse Platform stores your projects in a folder called a workspace.
Choose a workspace folder to use for this session.

Workspace: [ home/phylivedvd fworkspace

Browse...

[ | Use this as the default and do not ask again

Cancel . I OK ‘

= After confirming the workspace we switch to the Qt C++ perspective. Click Window
» Open Perspective B Other
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Open Perspective X

fE C/C++

CVS Repository Exploring
% Debug

& Java (default)

% Java Browsing

ted Java Type Hierarchy

& ot C++
[’ Resource

&Y Team Synchronizing

Gl
= A dialog opens. Choose Ot C++ and click OK

= Now you can import the example project. Select File » Import from the menu bar

Select

b
-
Create new projects from an archive file or directory. H

Select animport source:

| e

¥ (= General
& Archive File

& Existing Projects into Workspace
[, File system
EL Preferences

¥ = CfC++

= .- _

@ < Back [“] [ Cancel | Finish
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= Select Existing Projects into Workspace
= Click Next

; Import S

Import Projects _ _
select a directory to search for existing Eclipse projects. E‘Z‘
@® sSelectroot directory: [ Browse... ‘

) Select archive File: Browse

Projecks:

| SelectAll |
| DeselectAll |
Refresh |

[ | Copy projects into workspace

Working sets

[ | Add project to working sets

@ | < Back | Next > | Cancel | Finish

= Select Browse
* Double-click the FullScreen directory under /home/phylivedvd/workspace/
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|.f'i B & phylivedvd | workspace i| FullScreenl | Create Folder!

Places Name »  Size Modified

@, search [l debug | .Yesterday at 16:53
& Recently Used | release Yesterday at 16:53
[® phylivedvd

& Desktop

L File system

U WINXPSP3

£ speicher

2 52 GBFilesys...

L. 125 GBFilesy...

ar .
select root directory of the projects to import
| Cancel | oK J
= Click OK
Import Projects E f
Select a directory to search for existing Eclipse projects. 4
@ select root directory: | /home/phylivedvd/workspace/FullScreen || Browse...
() select archive File: Browse
Projects:
v Fullscreen (fhome/phylivedvd/workspace/FullScreen) |_ Select All |
| DeselectAll |
|  Refresh |
[] Copy projects into workspace
Working sets
["] Add project to working sets
Select
@ I < Back | Next > | Ccancel | | Finish .

= Select Finish to import the project
= On the next window deselect HEADERS and FORMS and click OK
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Add files to Qt project e

LY

| FullScreen.pro

- [ <Global Scope>
B HEADERS
B SOURCES

@ = FORMS

| Cancel | 0K

= Select Project W Build Project

The FullScreen program will be compiled and you can find the outputs on the console.
After the compilation is finished successfully the FullScreen executable for the target is

built and can be found under /home/phylivedvd/workspace/FullScreen.
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2.2.3.2 Handle with the demo application

If you want the project to be automatically copied to the target and executed you must
make some changes in the FullScreen.pro file.

= Double-click the FullScreen.pro to open it

Bty «)) 1:53PM R livedvd {iF

File Edit Navigate Search Run Project Window Help

E 4w © & | @&y by @ Fv Oy Qv | & &~ ® motc|
- L
Sl [opr 2 Elot| T O| @ Fullscreen.pro 52 S|l B2 s =0
"ﬁ" 5 & v # 7/ - ||An outlineis not
-~ : TEMPLATE = app |available.
| | IRX= =
R | 1 Fudlscreen TARGET = FullScreen
Ul " i Binaries QT += core \
» il Includes gui
3 HEADERS += fullscreen.h
[
f jl| * & debug SOURCES += main.cpp \
% = release fullscreen.cpp
L;____J * [g fullscreen.cpp FORMS += fullscreen.ui
. » [n fullscreen.h RESOURCES += |
* [& main.cpp #QMAKE POST LINK = scp ./$(TARGET) root@192.168.3.11:/home/;
» [ ui_fullscreen.h #QMAKE_POST_LINK += scp ./PHYTEC.png root@192.168.3.11:/home/;
’M’ e L #QMAKE POST LINK += ssh root@192.168.3.11 \
- %5 Fullscreen - [arm)/le] #'". fetc/profile.environment; /home/$(TARGET) -gws"'
& =

H [& Fullscreen.ui - ’

L& Makefile |[ZL Proble | & consol % . i Tasks| ‘s Includ | 3= callHi | % TypeH| O Execut |WE QtC++ |[FQtc++ | = O
|2 Makefile.Debug [ e ¢ : : : i : : 1
|CcDT Build Console [Fullscreen] AR AR e B My

p 2 Makefile.Release ¢ ¢ E @ G = 8-

: ‘ @, PHYTEC.png BSP-phyBOARD-SUBRA-1.MX6-PD14.0.0/platform-phyBOARD-SUBRA-1.MX6/sysroot-target/usr/1ib -wl,- |«
rpath-link -Wl,/opt/PHYTEC BSPs/BSP-phyBOARD-SUBRA-i.MX6-PD14.0.0/platform-phyBOARD-SUBRA-
i.MX6/sysroot-target/1ib -Wl,-rpath-link -WLl,/opt/PHYTEC BSPs/BSP-phyBOARD-SUBRA-1.MX6-
PD14.9.0/platform-phyBOARD-SUBRA-1.MX6/sysroot-target/usr/lib -o FullScreen debug/main.o

debug/fullscreen.o debug/moc_fullscreen.o -L/opt/PHYTEC BSPs/BSP-phyBOARD-SUBRA-1.MX6-
T PD14.0.0/platform-phyBOARD-SUBRA-1.MX6/sysroot-target/1lib -L/opt/PHYTEC BSPs/BSP-phyBOARD-
SUBRA-1.MX6-PD14.08.0/platform-phyBOARD-SUBRA-1.MX6/sysroot-target/usr/lib -10tGui -L/opt/
PHYTEC_ BSPs/BSP-phyBOARD-SUBRA-1.MX6-PD14.0.6/platform-phyBOARD-SUBRA-1.MX6/sysroot-target/
; — usr/1lib -L/opt/PHYTEC BSPs/BSP-phyBOARD-SUBRA-1i.MX6-PD14.0.0/platform-phyBOARD-SUBRA-1.MX6/
| —— sysroot-target/lib -10tNetwork -1QtCore -lpthread
\ Imake[1]: Leaving directory °/home/livedvd/workspace/FullScreen’

- ._-=<;

In this file you will find four uncommented rows.

= Remove the commentar signs ( # ) to enable the three OMAKE POST LINK tags.
With these tags you can add post-build commands. In our case we copy the compiled
project and the picture to the target and connect via ssh, set the environment and
execute the application

Before you clean and build the project, be sure that no other QT application is started on
the target (for example the Fluidlauncher from the autostart).

= Select Project ® Clean....
= Confirm the Clean dialog with OK
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After the FullScreen program is compiled the OMAKE POST LINK is called.
The FullScreen file is copied to the target using secure copy and executed using SSH.
At the connected display on the target the project is started and you can change between

windowed and fullscreen mode by clicking the button. By touching/pressing the X you
can close the program.

You havve also learned to run your application on the target.

é You have successfully imported and built a Ot project in Eclipse.

Knowing how to work with Eclipse and how to develop and execute an
application on the phyBOARD-Subra-i. MX 6, you are now ready
prepared to start your project. The following section will give you
detailed information on the different features and interfaces of the
phyBOARD-Subra and how to use them within your application.

i’ If your project is more complex, or if you crave more information about

working with the BSP, continue with chapter Fehler! Verweisquelle
konnte nicht gefunden werden.. Chapter Fehler! Verweisquelle
konnte nicht gefunden werden.ff inlcude step by step instructions on
how to modify and download the BSP using PTXdist. They also include
system level information on the phyBOARD-Subra-i. MX 6.
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3 Accessing the phyBOARD-Subra Features

PHYTEC phyBOARD-Subra is fully equipped with all mechanical and electrical
components necessary for the speedy and secure start-up and subsequent
communication to and programming of applicable PHYTEC System on Module (SOM)
modules. phyBOARD-Subra Boards are designed for evaluation, testing and
prototyping of PHYTEC System on Module in laboratory environments prior to their
use in customer designed applications.

3.1 Concept of the phyBOARD-Subra

The phyBOARD-Subra provides a flexible development platform enabling quick and
easy start-up and subsequent programming of its soldered phyFLEX-1.MX 6 System on
Module. The carrier board design allows easy connection of additional extension boards
featuring various functions that support fast and convenient prototyping and software
evaluation. The carrier board is compatible with phyFLEX-1.MX 6 only.

This modular development platform concept includes the following components:

e the phyFLEX-i.MX 6 module populated by default with the .MX 6 processor and
all applicable SOM circuitry such as DDR SDRAM, Flash, PHYSs, and transceivers
to name a few.

e the phyBOARD-Subra which offers all essential components and connectors for
start-up including: A power socket which enables connection to an external power
adapter, interface connectors such as USB, Ethernet and microSDHC card slot
allowing for use of the SOM's interfaces with standard cable.

The following sections contain specific information relevant to the operation of the
phyFLEX-1.MX 6 mounted on the phyBOARD-Subra Carrier Board.
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3.2 Overview of the phyBOARD-Subra Peripherals

The phyBOARD-Subra is depicted in Figure 2. It features many different interfaces and
is equipped with the components as listed in Fehler! Verweisquelle konnte nicht
gefunden werden., Table 3, and Table 4. For a more detailed description of each
peripheral refer to the appropriate chapter listed in the applicable table. Figure 2
highlights the location of each peripheral for easy identification.

3.2.1  Connectors and Pin Header

Table 2 lists all available connectors on the phyBOARD-Subra. Figure 2 highlights the
location of each connector for easy identification.

Refe;rence Description See Section
Designator
X1 phyFLEX-fix connector for mounting the
phyFLEX-1.MX 6
X phyFLEX-optional connector for mounting the
phyFLEX-1.MX 6
X3 JTAG pin header connector 3.3.11
x4 PDI (PHYTEC Display Interface) data connector, LVDS
(40 pin FFC connector, 0.5 mm pitch)
X5 PDI (PHYTEC Display Interface) power out connector 338
(AMP microMatch 8-338069-2) o
X9 Backlight power supply connector (5 circuits 1.25 mm
pitch Molex PanelMate™™ header)
X11 USB interface to connect a capacitive touch panel (5
circuits 1.25 mm pitch Molex PicoBlade™ header)
X19 I°C interface to connect a capacitive touch panel (5
circuits 1.25 mm pitch Molex PicoBlade™ header) 3310
X33 EDT PolyTouch™ interface connector (10 circuits o
0.5 mm pitch FPC connector)
Resistive touch connector ( 4 circuits 2.54 mm pin
X36
header)
12 V Backlight power supply and control to connect a
X38 custom display (5 circuits 1.25 mm pitch Molex
PanelMate™ header) 330
LCD Display interface connector to connect a custom o
X39 display, LVDS (20 pin 1 mm pitch board to cable
connector)
X12 SecureDigital / Multi Media Card (Micro-slot) 3.3.12

Table 2: phyBOARD-Subra Connectors and Pin Headers

46
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Expansion connector (2x16 socket connector, 2.54 mm

X13 pitch) 4.6.4

%18 Power supply 12 V - 24 V /24 W only (via 2-pole 3311
PHOENIX base strip; 5.08 mm pitch) T
Digital In/Out (4x2 Molex MicroClasp™ Wire-to-Board

X20 .
header; 2 mm pitch)

X29 HDMI/DVI connector (0.50 mm pitch HDMI receptacle) 3.3.7
USB Host connector (Double USB 2.0 Standard-A

X35 0
socket)
Camera_0, phyCAM-S+ Connector (8 pin miniature

X52 e .
crimping connector, 1.25 mm pitch)
Camera_1, phyCAM-S+ Connector (8 pin miniature

X53 .= .
crimping connector, 1.25 mm pitch)

54 GND connector dedicated to the camera interfaces (blade
terminal)

X55 Mono Speaker output (2-pole Molex SPOX™ Wire-to-
Board Header; 2.50 mm pitch)
Stereo Line In/Out and Microphone connector (5%2 336

X58 Molex MicroClasp™ Wire-to-Board header; 2 mm o
pitch)

X60 Headset out connector (soldering holes)

56 UARTO / CAN connector (4x2 Molex MicroClasp™ 3.3.3
Wire-to-Board header; 2 mm pitch)

X57 Ethernet 0 connector (RJ45 with speed and link LED) 0

C438 Battery Buffer for RTC

Table 2: phyBOARD-Subra Connectors and Pin Headers (continued)
Note:

Ensure that all module connections are not to exceed their expressed maximum voltage
or current. Maximum signal input values are indicated in the corresponding controller
User's Manual/Data Sheets. As damage from improper connections varies according to
use and application, it is the user‘s responsibility to take appropriate safety measures to
ensure that the module connections are protected from overloading through connected

peripherals.
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3.22 LEDs

The phyBOARD-Subra is populated with four LEDs to indicate the status of the USB
VBUS voltages, as well as of the power supply voltages.

Figure 2 shows the location of the LEDs. Their function is listed in the table below:

LED | Color | Description Sesciieon
D7 | green | Indicates presence of VBUS at the USB1 Host interface 0
D8 | green | Indicates presence of VBUS at the USBO Host interface

D13 | green |5V voltage generation of the phyBOARD-Subra 3312
D14 | green | 3.3 V voltage generation of the phyBOARD-Subra

Table 3: phyBOARD-Subra LEDs Descriptions

3.2.3  Switches

The phyBOARD-Subra is populated with some switches which are essential for the
operation of the phyFLEX-1.MX 6 module. Table 5 shows the location of the switches
and push buttons.

See
Button | Description Section
S1 System Reset Button — system reset signal generation
S2 Power Button — powering on and off main supply voltages of
the carrier board
S3 DIP-switch — boot mode selection

Table 4: phyBOARD-Subra Push Buttons Descriptions

S1 Issues a system reset signal. Pressing this button will toggle the nRESET IN pin
(X1TA72) of the phyFLEX microcontroller LOW, causing the controller to reset.

S2  Issues a power on/off/wake event. Pressing this button will turn on the system, if
it is powered off. Pressing this button more than 5 seconds will turn off the system
without proper shut down of the operating system.

S3  This DIP-switch allows to change the booting device order of the
phyFLEX-1.MX 6

Note:
Detailed descriptions of the assembled connectors, jumpers and switches can be found
in the following chapters.
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3.2.4  Jumpers

The phyBOARD-Subra comes pre-configured with removable jumpers (JP) and solder
jumpers (J). The jumpers allow the user flexibility of configuring a limited number of
features for development constraint purposes. Table 5 below lists the jumpers, their
default positions, and their functions in each position. Figure 4 depicts the jumper pad
numbering scheme for reference when altering jumper settings on the development
board.

Figure 2 provides a detailed view of the phyBOARD-Subra jumpers and their default
settings. In these diagrams a beveled edge indicates the location of pin 1.

Before making connections to peripheral connectors it is advisable to consult the
applicable section in this manual for setting the associated jumpers.

removable jumper solder jumper
1 1
2 1 2
3 2 3
e.g.: JPI e.g.: JPS e.g.:J9

Figure 4:  Typical Jumper Numbering Scheme

Table 5 provides a comprehensive list of all carrier board jumpers. The table only
provides a concise summary of jumper descriptions. For a detailed description of each
jumper see the applicable chapter listing in the right hand column of the table.

If manual modification of the solder jumpers is required please ensure that the board as
well as surrounding components and sockets remain undamaged while de-soldering.
Overheating the board can cause the solder pads to loosen, rendering the board
inoperable. Carefully heat neighboring connections in pairs. After a few alternations,
components can be removed with the solder-iron tip. Alternatively, a hot air gun can be
used to heat and loosen the bonds.

The following conventions were used in the Jumper column of the jumper table (7Table

5)

* J = solder jumper
* JP = removable jumper
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See
Jumper/ Setting | Description Section
JP2 Jumper JP2 allows to connect an terminating resistor of 120 Ohm
to the CAN interface
open | Terminating resistor not connected
closed | Terminating resistor connected
Jumper J47 connects the RTC Interrupt to the
J47 Power ON/Wake/Off Signal or to the GPIOS5 Signal of the
phyFLEX-i.MX 6.
1+2 | RTC Interrupt connect to GPIOS5
2+3 | RTC Interrupt connect to Power ON/Wake/Off
Jumpers J1-5, J38-J40, J48, J49 allow to change the distribution
of the USB Host interfaces USB0 and USB2.
J1-5. I38- USBO can be connected to the double USB 2.0 Standard-A
140 ’J 4% 149 connector X35, to the PDI data connector X4, or to the touch
>T panel interface connector X11. USB2 can be connected either the
PDI data connector X4, or to the touch panel interface connector
X11
J4, J5
2+3 | USBO connected to the USB Host connector X35
all others | USB2 not brought out
open
other : :
. Please contact our sales team if you need another configuration
configurations
Jumpers J7-J10 allow to configure the use of GPIOs GPIO1-
J7-J10 GPIO4' of the phyFLEX-i.MX 6. Each GPIO can be routed as
output via an opto-coupler, or as input via a Low-Side switch.
J7,J8
1+2 GPIO1 and GPIO2 configured as output
J9, g_{l_g GPIO3 and GPIO4 configured as input
other : :
. Please contact our sales team if you need another configuration
configurations
Table 5: phyBOARD-Subra Jumper Descriptions

' GPIOI connects to GPIO5_07 (pin R20) of the i.MX 6 on the phyFLEX-i.MX 6
GPIO2 to GPIO4_18 (pin N25), GPIO3 to GPIO4_19 (pin N20), and GP104 to GPIO1_06 (pin T3)
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Jumper J62 connects the shield contact of audio jack X60
(headphone out) to either GND, or the HPCOM output driver of
J62 the stereo audio codec at U35. Connecting the shield contact to
HPCOM allows using the jack detection function of the stereo
audio codec.

1+2 | Shield contact connected to GND, jack detection disabled

Shield contact connected to the HPCOM output driver of the
stereo audio codec, jack detection enabled

Jumper J35configures the I°C address of the touch screen
controller at U3.

1+2 | Touch Controller (U3) Address: 0x41

2+3

J35

2+3 | Touch Controller (U3) Address: 0x44

Jumpers J36 and J37 select the serial interface available at the
J36,J37 EDT PolyTouch™ interface connector X33. Either 12C0, or SPI0
of the phyFLEX-1.MX 6 can be brought out at X33.

1+2 | SPIO routed to X33!

2+3 | 12C0 available at X33

Jumpers J42, J43, J50 and J51 connect the LVDS display signals
either to the PDI data connector X4, or to the custom display
connector X36.

1+2 | The phyFLEX-i.MX 6 display interface is available at X4

J42,J43,
J50,J51

2+3 | The phyFLEX-i.MX 6 display interface is connected to X36

Jumper J59 connects either VIN, or VCCI2V to the additional
power output for the backlight at X9.

1+2 | VIN available at X9

J59

2+3 | VCCI12V attached at X9

Jumper J61 allows to use the same clock signal for both camera
Jo1 interfaces and thus operate them synchronized. This might be
useful e.g. for stereo applications

1+2 | Camera_1 interface operates with a dedicated CLK signal

2+3 | Camera_1 uses the same clock signal as Camera 0

Table 5: phyBOARD-Subra Jumper Descriptions (continued)

' Note: in order to use the SPI0 interface SPI0_CLK and SPI0_MISO must also be connected to X33 by mounting
0 Ohm resistors at R18 and R19
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3.3 Functional Components on the phyBOARD-Subra Board

This section describes the functional components of the phyBOARD-Subra. Each

subsection details a particular connector/interface and associated jumpers for
configuring that interface.

3.3.1  Power Supply

Caution:

Do not change modules or jumper settings while the phyBOARD-Subra is supplied
with power!

3.3.1.1 Power Connectors (X18)

Connector X18 is the primary input power supply connector of the phyBOARD-Subra.
X18 is a 2-pole PHOENIX base strip 5.08 mm connector suitable for a single supply
voltage of upto 24 V/ 1 A.

The required current load capacity for all power supply solutions depends on the
specific configuration of the phyFLEX mounted on the phyBOARD-Subra the
particular interfaces enabled while executing software as well as whether an optional
expansion board is connected to the carrier board. A 24 V adapter with a minimum
supply of 1 A is recommended.

PHOENIX base strip

Power
24V [1A

Figure 5:  Power Supply Connectors

3.3.1.2 Power LEDs D13 and D14

The green LEDs D13 and D14 (see Figure 2) indicate the presence of the 3.3 V (D14)
and 5 V (D13) supply voltage generated from input voltage.
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3.3.2 RS-232 Connectivity (X56)

X56

]

1" ™= 1ower pin row: RS-232

Figure 6:  RS-232 Interface Connector X56

The lower pin row of connector X56 located next to the Ethernet connector (see Figure
2) provides the UARTO signals of the 1.MX 6 at RS-232 level. The pins count from
right to left. Table 6 below shows the signal mapping of the RS-232 level signals at
connector X56.

Pin | Signal
1 NC
3 UARTO_RXD_RS232
5 UARTO_TXD_RS232
7 GND

Table 6:  Pin Assignment of RS-232 Connector X56

An adapter cable is included in the phyBOARD-Subra-i.MX 6 Kit to facilitate the use
of the UARTO interface. The following figure shows the signal mapping of the adapter.

——0O

2—O Pin 2: RxD-RS232
7——O | Pin7: RTS-RS232

3—10 Pin 3: TxD-RS232

4 8 —_O—O Pin 8: CTS-RS232
9—+—o0

5 _V Pin 5: GND

Figure 7:  RS-232 Connector Signal Mapping

The signals of the phyFLEX-i.MX 6 second serial interface UART1 are available at
expansion connector XI13 (TTL level). Please refer to section 4.6.4 for more
informtaion.
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3.3.2.1 Software Implementation

In order to use UARTO at connector 56 /dev/ttymxc3 has been implemented within the
BSP. It acts as the standard console. It’s mainly used for debugging and control of
software updates.

3.3.3  CAN Connectivity (X56)

Figure 8:  Components supporting the CAN Interface

The upper pin row of connector X56 located next to the Ethernet connector (see Figure
2) provides the CAN signals of the i.MX 6. The pins count from right to left. Table 6
below shows the signal mapping of the CAN signals at connector X56.

Pin | Signal

2 NC

4 X_CANH
6 X_CANL
8 GND

Table 7: Pin Assignment of the CAN Interface at Connector X56
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An adapter cable is included in the phyBOARD-Subra-i.MX 6 Kit to facilitate the use
of the CAN interface. The following figure shows the signal mapping of the adapter.

1—fo >
6— Pin 6: GND

2—1O Pin 2: X_CANL
T7T—T—C | Pin7: X _CANH
3—© Pin 3: GND

5 —V Pin 5: Shield

Figure 9:  CAN Connector Signal Mapping

3.3.3.1 Software Implementation

The i.MX 6 SOM provides a CAN feature, which is supported by drivers using the
proposed Linux standard CAN framework ”Socket-CAN”. Using this framework, CAN
interfaces can be programmed with the BSD socket API.

The CAN (Controller Area Network) bus offers a low-bandwidth, prioritized message
fieldbus for communication between microcontrollers. Unfortunately, CAN was not
designed with the ISO/OSI layer model in mind, so most CAN APIs available
throughout the industry don’t support a clean separation between the different logical
protocol layers, like for example known from Ethernet.

The Socket-CAN framework for Linux extends the BSD socket API concept towards
CAN bus. The Socket-CAN interface behaves like an ordinary Linux network device,
with some additional features special to CAN. Thus for example you can use

ifconfig —a

in order to see if the interface is up or down, but the given MAC and IP addresses are
arbitrary and obsolete.

Configuration happens within the script /etc/network/can-pre-up which will be called
by script Jetc/network/interfaces. This script will be executed by service
ifupdown.service (located in /lib/systemd/system) during system boot. To change default
used bitrates on the target change the variable BITRATE in /etc/network/can-pre-up.

For a persistent change of the default bitrates change the local
projectroot/etc/network/can-pre-up instead and rebuild the BSP.
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The information for can0 (which is used for .MX 6’s CANO routed to X56) looks like

root@phyCORE-I1.MX 6:~ ifconfig can0
can0 Link encap:UNSPEC HWaddr 00-00-00-00-00-00-00-00-00-00-
00-00-00-00-00-00
inet addr:127.42.23.180 Mask:255.255.255.0
UP RUNNING NOARP MTU:16 Metric:1
RX packets:1284643 errors:0 dropped:0 overruns:0 frame:0
TX packets:67450 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen:10
RX bytes:5138560 (4.9 MiB) TX bytes:269767 (263.4 KiB)
Interrupt:-211

The output contains a standard set of parameters also shown for Ethernet interfaces, so
not all of these are necessarily relevant for CAN (for example the MAC address). The
following output parameters contain useful information:

Field Description

can0 Interface Name

NOARP CAN cannot use ARP protocol
MTU Maximum Transfer Unit

RX packets Number of Received Packets
TX packets Number of Transmitted Packets
RX bytes Number of Received Bytes

TX bytes Number of Transmitted Bytes
errors... Bus Error Statistics

You can send messages with cansend or receive messages with candump:

cansend canO 0x03 0x12 0x06
candump canO

See cansend --help and candump --help help messages for further information about
using and options.
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3.3.4  Ethernet Connectivity (X57)

The Ethernet interface ETHO of the phyFLEX-1.MX 6 is accessible at RJ45 connector
X57 of the phyBOARD-Subra.

ETHO

Figure 10: Ethernet Interfaces at Connectors X57

The Ethernet interfaces is configu